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(57) Abstract 

Preferred forms provide control over inlets 
(41) and/or outlets (<B) from the pressure chamber 
(43) to nse the fluid pressure on the high and low 
sides of me valve mechanism to create the variations 
In pressure in the pressure chamber (43)* Further 
examples I nclu de emb o dim e n ts in which the control 
Is provided on bom die inlet and the outlet to allow 
the valve to open to stable positions intermediate of 
the fairy opened and fully closed positions* Further, 
an embodiment (Figure 13) inemding a pressure 
redaction valve (64) and a further embedment 
(Figure 1 1) in which die ratty opened position is 
adjustable by tochiding a screw adjustable orifice on 
Inlet (41). the prefened embodiment includes an 
axial relationship between the control surface and 
the inlets and outlets* 



50 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT an the front pages of pamphlets publishing mtcnmtkmal 
applications under the PCT. 



AT 




GB 


linked Kfagdorn 


MR 




All 




GS 


Georgia 


MW 




BB 




Of 




NB 




BE 
BF 


Bafclrt FnsO 


GR 
HD 




NL 
NO 


tit> a i ji« it 
Norway 


BO 




IB 




NZ 


Mew Zealand 


BJ 


Benin 


IT 


Italy 


PL 




BS 




JP 




FT 




BY 


Behro 


KB 


Kenya 


SO 




CA 


Cuuula 


KG 




RU 




CF 


Central Atn^ Republic 


KP 


Prmnmdc Focple*i RepubSc 


SD 


Sate 


do 






ofKore* 


SB 


Sweden. 


CH 




KR 


RepnWIe of Korea 


51 


Slovenia 


a 


CtedTvoire 


K2 


SK 


Slovakia 


CM 




U 




Of 


Senegal 


CN 


China 


LK 


Sd Lanka 


TD 


Chad 


CS 




LU 




TO 


Tefo 


CZ 


Cxccfa Republic 


LV 


Latvia 


TJ 


Tajikistan 


VB 


Genmny 


MC 




XT 


TkLwlndand Tobago 


DK 




MP 


Republic of Moldova 


UA 


Ukraine 


BS 


Spain 


MG 




US 


United State* of America 


n 




ML 


MaO^" 


uz 




FR 


Faoot 


MN 




VN 


Vict Nam 


OA 


Gtboa 











WO 95/23309 



FCT7NZ95/00020 



IN-LINE VALVE CONTROLLED BY PILOT OPERATED PRESSURE CHAMBER BEHIND THE VALVE MEMBER 

A FIELD OF KHK 1BVE1IT1QH 
This invention relates to fluid control 
mechanisms and methods of controlling fluids and, in 
particular, although not necessarily solely valve 
mechanisms. The fluid may comprise liquids such as 
water, hydraulic fluids or alpo pneumatic fluids* 

BACKQROUHD TO THE IHVEHTIOB 

Conventional devices such as valves include 
globe, gate, ball, butterfly and check valves, all 
of which are used for flow control in a conduit. 

Valves such as gate, ball and butterfly valves 
rely on squeezing off the flow in the conduit during 
the closure operation. This can lead to flow 
turbulence and other uneven flow characteristics. 

Globe and check valves use internal valve 
seats and valve plugs. Although these valves 
provide better flow characteristics, these valves 
need to divert the flow leading to large changes in 
flow direction. Furthermore, such valves are more 
expensive to manufacture. 

Also, many conventional valves require a 
substantial increase in pipe diameter about the 
valve to accommodate the valve mechanism. This is 

SUBSTITUTE SHEET 
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often due to the need to divert the flow about a 
control surface that is not in line with the axis of 
the inlet and outlet ports of the valve. 

Hany conventional valves require an increase 
in the mechanical pressure to close the valve with 
an increase in differential pressure across the 
valve. 



Furthermore, valves involving large changes of 
flow direction or the squeezing off of the flow 
during the closure sequence can lead to increased 
noise in operation. 

OBJECT OP THE lOTBBEIOB 

It is an object of the present invention to 
overcome or reduce some of the disadvantages of the 
prior art or at least provide the public with a 
useful choice. 

BPMMRRT OF THE ISVEHTIOH 

In a first aspect, the invention consists in a 
fluid control mechanism comprising :- 

a conduit to carry a fluid having an axis 
therethrough ; 

a fluid control surface within said fluid flow 
and having a high pressure side and a low 
pressure side; 
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a pressure chamber associated with one side of 

said fluid control surface; 

a control means to control the pressure in 

said pressure chamber and thereby shift the 

control surface from a first position to a 

second position; and 

wherein said fluid control surface is 

positioned within said conduit and acts along 

said axis of said conduit when shifting from 

said first to said second position* 



Accordingly, in the second aspect, the 
invention consists in a valve mechanism comprising a 
conduit, a valve seat, a valve plug, a support for 
said valve plug, a pressure chamber provided on the 
low pressure side of said valve plug, a first 
orifice between an inlet side of said valve plug and 
said pressure chamber, a second orifice between said 
pressure chamber and an outlet side of said valve 
plug, control means provided on said second orifice 
to open or close said orifice, and biasing means to 
bias said valve plug to a closed position when the 
pressure in said pressure chamber is at least 
greater than the outlet pressure and at least less 
than or equal to the inlet pressure and wherein said 
valve plug moves axial ly within said conduit between 
said open and closed positions. 
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In a farther aspect, the invention consists in 
a method of controlling fluid comprising*- 

providing a fluid control surface within a 
fluid flow within a conduit to define a high 
pressure side on one side of said control 
surface and a low pressure side on the opposed 
side of said control surface; 
providing a pressure chamber associated with 
said low pressure side of said control surface 
and controlling the pressure within said 
pressure chamber to move the fluid control 
surface axially within said conduit and 
thereby control said fluid. 

In a yet further aspect, the invention 
consists in: 

a conduit to carry a fluid; 

a fluid control surface within said fluid flow 
and having a high pressure side and a low 
pressure side; 

a pressure chamber associated with one side of 
said fluid control surface; 
a control means to control the pressure in 
said pressure chamber and thereby shift the 
control surface from a first position to a 
second position; and 
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wherein said control means comprises a means 
to control the passage of fluid from a high 
pressure side of said fluid control surface to 
said pressure chamber and further means to. 
control the passage of fluid from said 
pressure chamber to said low pressure side of 
said fluid control surface. 

BRIEF DBSCRIPTIOB OF THE PR&KIHQS 

The invention will now be described with 
reference 

to the following drawings in which* 

Figure 1 : is an elevation a] cross-section through 

a fluid control mechanism in accordance 

with one embodiment of this invention; 
Figurg 2 is a plan cross-section through the 

fluid control mechanism of Figure 1; 
Figure 3 s is an elevational cross-section through 

an alternative embodiment of the 

invention; 

Figure 4 : is an elevational cross-section through 
a yet further embodiment of the 
invention; 

Figure 5 t is an elevational cross-section through 
a yet further embodiment of this 
invention; 

Figure 6 t is a plan cross-section through a fluid 
control mechanism in accordance with a 
further embodiment of the invention; 
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Figure 7: is an elevational cross-section through 
cross-section C-D on Figure 6; 

Figure 8t is an elevational cross-section through 
cross-section A-B of Figure 6; 

Figure 9s is a cross sectional view through a yet 
further embodiment of the invention; 

Figure 10: is an end elevation of the apparatus of 
Figure 9; 

Figure 11: is a cross sectional elevation through 
a yet further embodiment of the 
apparatus; 

Figure 12: is an end elevation of the apparatus of 
Figure 11; and 

Figure 13 : is a cross sectional view through a yet 
further embodiment of the invention. 

DESCRIPTION OF PREFERRED SMBODIMEHTS 

Referring to the drawings, the invention may 
comprise a fluid control mechanism 1 which in this 
particular example comprises a valve mechanism. 
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The basic principles of the valve mechanism 1 may 
be applied to valves for any fluid including both 
incompressible and compressible fluids. 

The valve mechanism 1 contains a valve seat 2 and a 
valve plug 3 such that the valve plug 3 may seat within 
the valve seat 2 to close the fluid flow through the 
conduit 4. 

The fluid control surface or valve plug 3 is 
provided with a pressure chamber 5 acting on one side of 
the valve plug 3, 

The provision of the valve plug 3 in the fluid 
stream creates a higher pressure side to the valve 
mec h a ni s m at inlet 8 and a low pressure side to the 
valve mechanism at outlet 9. 

The pressure chamber 5 is provided with an opening 
or orifice 7 to the high pressure side 8 as well as an 
outlet conduit 11 leading to an outlet opening or 
orifice 12 from the pressure chamber to the outlet side 
of the valve 9, 

Clearly, the open orifice 7 into the pressure 
chamber 5 allows the inlet pressure , pi, to enter the 
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pressor o chamber 5. Provided the outlet orifice 12 is 
closed, this pressure pi will develop within the 
pressure cylinder 5 and equate the pressure behind the 
valve plug 3 to that on its inlet side. . With both 
pressures equated either side of this control surface 3, 
only a slight bias is required to move the control 
surface 3 against the fluid flow* 

Xn preferred forms of this invention, a biasing 
means is included such as the compression spring 14. 

To open the valve mechanism 1 by shifting the 
control surface 3 to a second position, the outlet 
orifice 12 from the pressure chamber 5 is opened. This 
allows the pressure within the pressure chamber 5 to 
decrease towards the outlet pressure p2. Once the 
differential pressure between the inlet pressure pi and 
the pressure within the pressure chamber 5 is sufficient 
to overcome the biasing means 14, the valve plug 3 will 
move away from the valve seat 2 to open the valve. 

To accommodate the positioning of the valve plug 3 
in the centre of the fluid flow, valve plug support 
means 15 are provided, in this preferred form, by way of 
ribs extending across the cross-section of the conduit 
4. 
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As shown in the plan view 2, the ribs 15 may 
comprise a single rib extending across the entire cross- 
section of the conduit 4, Alternatively, the ribs could 
comprise three ribs, preferably equal spaced about the 
circumference of the conduit 4* Any particular number 

of ribs 15 may be need although this should be kept to a 

i 

minimum to reduce the effect the ribs 15 may have on 
fluid flow through the valve as a whole. 

The ribs 15 also support a valve plug support stem 
extending through the centre of the valve and 
terminating in a base plate 17. The valve stem 16 
provides a guide for the movement of the valve plug 3 
and the base plate 17 provides a non-moving surface for 
the distil end of the biasing means from that adjacent 
the fluid control surface. 

Also included in this invention are sealing means 
19 and 20 comprising in this preferred example an Oa- 
ring, backing plate and compression spring combination 
in accordance with the sealing means described in New 
Zealand Patent Application Bo. 248648, the disclosure of 
which should be considered to be incorporated as if 
individually set forth. 

The opening and closing of the outlet 12 from the 
pressure chamber 5 is provided by a control means 22 
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which, in this particular example, comprises a manual 
button or screw type handle to operate the valve 
mechanism. 

It should be noted that the support ribs 15 and 
valve stems 16 also provide a convenient member for the 
provision of the conduit 11 to the control means 22 so 
that the control means 22 may interrupt the flow between 
the conduit 11 and the outlet 12* 

An alternative arrangement for a fluid control 
mechanism, again a valve mechanism in this examp le, is 
shown in Figure 3. The fluid enters the valve mechanism 
1 through inlet 8 and is diverted by a housing member 25 
through side wall sections 26. The side wall sections 

26 may comprise ribs extending downwards to provide a 
stop for the control surface 27 with spacings between 
intermediate ribs 26 to provide the fluid flow into the 
first chamber 28 . This first chamber 28 provides the 
fluid pressure against the control surface 27. 

As can be seen in this example, the control surface 

27 is provided by a piston ring/cylinder combination. 
The control surface 27 acts between a valve seat 
provided by the housing 25 and the intermediate ribs 26. 

In this example, the pressure chamber 5 is provided 
on the outside of the cylindrical outlet 9 defined by 
the cylindrical wall 29. 
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In this particular example, the inlet and outlet 
openings to and from the pressure chamber 5 as well as 
the biasing means used to bias the control surface 27 to 
an open or closed position have been left off for 
clarity* Clearly, any form of biasing means or 
arrangement of the inlets or outlets will suffice. This 
embodiment is merely to show an alternative arrangement 
with the pressure chamber provided externally of the 
fluid flow through the outlet. 

In operation, the embodiment shown in Figure 3 
provides the inlet fluid to chamber 28 and up against 
the control surface 27. The valve is shown in its 
closed position and upon a reduction of the pressure in 
the pressure chamber 5 through the opening of a 
convenient outlet to the pressure through outlet 9, the 
control surface 27 being in the form of a ring piston 
will move away from the fluid flow pressing from chamber 
28 and allow the fluid to move between the housing 
member 25 and the cylindrical walls 29 through to the 
outlet 9. 

A further embodiment is shown in Figure 4. In this 
instance, the valve is provided in a similar manner to 
that embodiment of Figure 1. However, in contrast, the 
valve support stem 16 is provided behind the control 
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surface or valve plug 3. Similarly, the ribs 15 
supporting the valve support stem 16 and also carrying 
the outlet conduit 11 are provided behind the valve plug 
3. 

This embodiment in cross-section shows only a 
single rib 15, however, this particular example is 
provided with three ribs 15 spaced approximately 120* 
apart from the valve support stem 16 to the outer 
conduit 4. 



As with the embodiment of Figure 1, the pressure 
chamber 5 is provided behind the valve plug 3 with a 
compression spring 14 biasing the valve plug 3 to a 
closed position and the pressures are equalised between 
the pressure chamber and the inlet pressure. 

Also, a sealing means 19 is provided to seal 
against the cylindrical valve plug 3 as it moves forward 
with relation tb the valve support stem 16 and seal 
against the internal side of the side wall 32 of the 
cylindrical valve plug 3. This sealing means 19 is 
provided by an 0-ring, backing plate and compression 
spring as with the sealing means in the first 
embodiment. 



It should be noted that the inlet to the pressure 
chamber 5 in all of these embodiments may be provided 
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with a filter to ensure no foreign matter blocks the 
orifice providing the opening 7 and effects the 
performance of the valve 1. 

Turning now to Figure 5, the apparatus as shown in 
Figure 4 is provided with an automatic control means 35* 
This may be of any convenient type such as an 
electromechanical device to control the outlet 12 from 
the pressure chamber 5 upon receipt of the correct 
electrical impulse* A manual overdrive 36 may also be 
provided on the automatic system* 

A yet further embodiment of the invention is shown 
in Figure 6* This embodiment comprises two separate 
control means 22, one control means on an inlet 31 and a 
second control means on an outlet 32 from the pressure 
chamber 5. In this particular example, the inlet and 
outlet conduits 31 and 32 may have a common central 
access conduit 33 to the core of the pressure chamber 5. 
It can be seen that the inlet and outlet conduits can be 
provided in the provision of sufficient ribs 15 
supporting the valve assembly. 

In this particular embodiment, each of the control 
means provides separate control to the inlet and outlet 
from the pressure chamber 5* Therefore, when both 
control means 22 maintain a close date over the inlet 31 



WO 95/£O09 PCT/NZ95/00020 

- 14 - 

and the outlet 32 r a stable pressure is maintained 
within the pressure chamber 5. A stable pressure within 
the pressure chamber 5 against a constant pressure from 
the compression spring 14 and a constant pressure 
created against the face of the fluid control surface 3 
through the pressure of the incoming flow 8 will create 
a stable condition such that the valve or control 
surface 3 will not move from that stable position* 

Prom any stable position in which the valve is 
accommodated, an opening of the control means in Figure 
S over the inlet to the pressure chamber will allow the 
pressure pi to enter through inlet 7 and through conduit 
31 into the pressure chamber 5. As the pressure 
increases within the pressure chamber 5, the compression 
spring 14 will be assisted by the increased pressure 
within the pressure chamber against the pressure pi on 
the inlet face of the fluid control surface 3 and the 
valve will move towards a closed position. Should the 
control means 22 close the opening to conduit 31 to 
maintain a stable pressure within the pressure chamber 5 
which is yet to be sufficient to overcome the inlet 
pressure of the valve even in conjunction with the 
biasing means 14, the valve will remain in a stationery 
position partially towards the closed position from its 
initial stable state* 
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In the alternative, the outlet control means 22 
over conduit 32 may be opened to allow pressure to 
escape from the pressure chamber 5 to the outlet 12 as 
shown in Figure 7. This decrease in pressure within the 
pressure chamber 5 will move the fluid control surface 3 
towards the fully opened position. Again, should the 
opening of the outlet 32 only be momentary, the pressure 
within the pressure chamber 5 will not decrease entirely 
to the pressure at the outlet. Therefore, the biasing 
means may not be entirely overcome and the valve may be 
halted before it has reached the fully opened position. 

In this manner, the control means 22 over both the 
inlet and outlet to the pressure chamber 5 allows the 
fluid control surface 3 to be shifted to any position 
intermediate of its fully opened and fully closed 
positions and held there while both conduits are closed. 
In this particularly preferred embodiment, the control 
means 22 may comprise electromagnetic control means 
receiving electromagnetic pulses to momentarily open and 
close the inlet or outlet to the pressure chamber 5 as 
necessary. In such a manner, very small movements of 
the fluid control surface 3 are manageable and can be 
monitored by a suitable control means to ensure that the 
valve achieves any particular desired position 
intermediate of the fully opened and fully closed 
position and maintains that position thereafter. 
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So far in the description, the pressure supplied 
into the pressure chamber 5 has came from the pressure 
difference between the inlet and outlet of the valve 
mechanism itself. Of course, alternative apparatus 
could be provided with an alternative high and/or low 
pressure source so that the valve mechanism as a whole 
may be operated by the provision of pressure into the 
pressure chamber 5 from the external source* For 
example, a hydraulic feed to each of the control means 
22 shown in Figure 6, the hydraulic feed to each control 
means being of differential pressure would allow the 
same effect to be provided through the provision of 
different pressures into the pressure chamber 5. 
Similarly, noematic pressure may be used. 

The provision of an external supply of pressure for 
the operation of the valve may be useful in emergency 
situations. As shown in the plan view in Figure 6, two 
conduits 31 and 32 are used as inlets and outlets to the 
pressure chamber 5. Of course, a further conduit could 
be incorporated in either of the currently unused ribs 
15 to provide an access to a control means such that the 
further control means can be operated by external 
pressure in emergency situations. In some uses of 
valves it is necessary to close the valve should a zero 
pressure condition arise such as the total absence of 
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fluid trickling through the valve* In such zero 
pressure conditions, the ordinary operation of the valve 
relying on the inlet and outlet pressures from the valve 
mechanism itself would not work. Therefore, an 
emergency control means 22 may allow the provision of 
pressure into the pressure chamber 5 or, the provision 
of a negative pressure of vacuum to the pressure chamber 
5 so as to cause the fluid control surface 3 to assume 
either the open or close position as desired in the 
circumstances • 

Although it is considered cheaper to operate the 
valve line on the inlet and outlet pressures from the 
valve mechanism itself, the provision of such external 
power sources may be necessary. 

In the control of control means 22, it is 
preferable to provide short pulses to the transmitters 
in the electromechanical transmitted control means 22 so 
as to provide a series of small movements at the valve 
rather than one continuous movement by merely switching 
the control means on or off once. This will provide 
more accurate control of the valve than trying to obtain 
a full movement of the valve from one position to a 
further position through a single opening and closing of 
a suitable conduit 31 or 32. 
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A yet further embodiment of the Invention as shown 
in Figures 9 and 10. In this embodiment, a modulating 
valve 40 is provided, again with control means 22 over 
both the inlet 41 and outlet 42 from the pressure 
chamber 43* 

In this particular embodiment, the main valve 
mechanism may be provided by a ring like piston 44 
acting between the side wall of the conduit 45 and a 
central sealing portion 46. Such an arrangement may be 
provided in both a modulating valve 40 as shown with two 
control means 22 over both the inlet orifice 41 and 
outlet orifice 42 from the pressure chamber 43 or in the 
previous embodiments in which only a single control is 
provided. 

It can be seen that the central sealing portion 46 
may be supported by a bridging portion 47 extending from 
the central portion 46 adjacent, in this preferred 
embodiment, opposed sides of the sealing portion 46 and 
supported from a connected inner portion to the conduit 
48. This arrangement provides convenient means for 
providing the central seal 46 substantially axial within 
the conduit such that the ring like piston 44 may act 
circumferential ly about the central portion 46 to seal 
adjacent the side walls of the conduit 45. 



WO 95/23309 



- 19 - 



FCT/NZ95/00020 



As with previous embodiments, a biasing means such 
as a spring 49 is provided to bias the control surface 
44 against the seal 46. 

The inlet pressure from the inlet side of the 
control surface 44 may travel through suitable 
passageways 50 into an upper chamber 51. For this 
pressure to be allowed to pass through a further 
passageway 53 into the pressure chamber 43, it must 
travel through the inlet orifice 41 controlled by the 
control means 22. 

Similarly, pressure from the pressure chamber 43 
may be released through the passage of fluid through 
passageway 54 to the outlet orifice 42 and thereby to 
the outlet from the valve 40. 

As with the previous embodiment provided with dual 
control means 22, the entry of fluid and pressure into 
the pressure chamber 43 may be strictly controlled as 
can the release of pressure to the outlet of the valve 
such that, with both control means 2 closing the 
respective orifices 41 and 42 r the valve control surface 
44 will be maintained in the position it has assumed at 
that time. The opening and closing of the orifices to 
only allow a small amount of fluid to pass through each 
orifice as desired allows the control surface 44 to be 
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positioned and maintained at a specific preferred 
position between the fully opened and fully closed 
positions. The opening of the outlet orifice 42 will 
slowly release pressure to allow the control surface 44 
to move rearward from its seal adjacent sealing means 46 
and slowly open the valve. By contrast, the opening of 
the inlet orifice 41 will allow an increased pressure in 
the pressure chamber 43 to increment the control surface 
44 towards its closed position against the seal 46. 

It is preferred that the control means 22 in these 
instances is provided by an electronic or electrically 
controlled coil to accommodate electronic control of the 
valve 40. In addition, a manual override 55 may be 
provided on each control means 22 for manual actuation. 

A yet further embodiment of the invention as shown 
in Figures 11 and 12. As with the previous embodiment, 
the pressure chamber 43 is placed behind a control 
surface 44 acting between the side walls 45 and a 
central sealing portion 46. Similarly, the inlet 
orifice 41 and outlet orifice 42 are each provided with 
control means such as the control means 22 on the outlet 
42. However, this particular embodiment provides an 
adjustable control means 56 over the inlet orifice 41. 



As has been described previously, control of the 
outlet orifice 42 to release fluid from the pressure 



WO 95/23309 



21 - 



chamber 43 nay control the opening of the control 
surface 44. When this outlet 42 is open, the control 
surface 44 will travel towards the outlet of the valve 
and away from its seal against the sealing porticm 46. 
In this instance, rather than a control over the opened 
and closed nature of the inlet orifice 41, the control 
means 56 provides an adjustable control over the size of 
the opening of the inlet orifice 41. If this inlet 
orifice is small in comparison with the outlet orifice 
42, although the valve will assume a fully closed 
position with the outlet orifice 42 closed by the 
control means 22, when the outlet 42 is open, the outlet 
42 has no difficulty in releasing a substantial volume 
of the pressure within the pressure chamber 43 despite 
the continuous incoming pressure through the inlet 
orifice 41. Therefore, the control surface 44 may 
assume a fully open position* 

If the size of the inlet orifice 41 is increased 
through manipulation of, for example, a threaded control 
means 56 adjusting the size of the inlet orifice, the 
increased flow rate of fluid through the inlet orifice 
41 will increase the pressure in the pressure chamber 43 
even with the outlet orifice 42 in a fully open 
position. 

The provision of such an adjustment 56 allows the 
fully open position of the control means 44 within the 
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valve means 40 to be determined and adjusted to a 
suitable value. This allows the valve to provide a 
specific flow rate in its fully open position. 

Another feature which should be noted in all the 
embodiments is the possibility for the surface area of 
the control surface 44 being acted upon by the pressure 
within the pressure chamber 43 may be larger than the 
surface area exposed to the inlet flow into the valve. 
Such a differential and surface area allows for extra 
bias to be applied to the control surface 44 which may 
negate the need for the specific biasing means provided 
by the spring or other such biasing means 49 or at least 
reduce the quantity of bias necessary to be supplied by 
the biasing means 49. 

A yet further embodiment of the invention is shown 
in cross section in Figure 13. in this embodiment, the 
fluid control mechanism comprises a valve in which the 
control surface 44 is again provided as a ring like 
piston acting between a central sealing portion 46 and 
the side walls 45 of the conduit, in this particular 
embodiment a set inlet orifice 61 is provided with no 
control over the opening and closing of this inlet and 
the outlet orifice 62 is controlled by the control means 
22 being a coil powered core 63 seated on the outlet 62. 
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However, in this embodiment, a further control 
surface 64 is provided upstream of the valve to seal 
against a sealing portion 66 to close the conduit • This 
control surface 64. may be biased into the closed 
position fay a biasing means such as a spring or other 
bias 65. 

In providing such a surface, only a specific inlet 
pressure will overcome the bias and the control surface 
64 will act as a pressure reduction mechanism to reduce 
the pressure upstream of the valve immediately prior to 
its approaching the control surface 44. The provision 
of this pressure reduction portion co-axially and 
directly adjacent the valve portion 40 provides 
convenient pressure reducing valve which is compact in 
nature. 

Other embodiments of this device including a fluid 
control surface which controls the fluid through 
shifting from a first to a second position, can be 
provided which still uses the elements of a pressure 
chamber provided on one side of the control surface and 
a variation in that pressure to accommodate the shifting 
of the control surface. This system may be used for 
pumps, hydraulic motors and other hydraulic and 
pneumatic devices. Furthermore, even within the range 
of valves, many variations are possible, such as the 
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provision of more than one valve plug and associated 
pressure chamber within a single condnit. 

It should also be noted that the valve mechanism as 
shown can be fitted to other conduits through any 
convenient means* 

Thus it can be seen that a fluid control apparatus 
and method for controlling fluids is provided with 
advantages over the prior art. 

Where in the foregoing description reference 
has been made to specific components or integers of the 
invention having known equivalents then such equivalents 
are herein incorporated as if individually set forth. 

Although this invention has been described by way 
of example and with reference to possible embodiments 
thereof it is to be understood that modifications or 
improvements may be made thereto without departing from 
the scope or spirit of the invention . 
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1. Ia a first aspect, the invention consists in a 
fluid control mechanism comprising: - 

a conduit to carry a fluid having an axis 
therethrough i 

a fluid control surface within said fluid flow 
and having a high pressure side and a low 
pressure side; 

a pressure chamber associated with one side of 
said fluid control surface; 
a control means to control the pressure in 
said pressure chamber and thereby shift the 
•control surface from a first position to a 
second position; and 

wherein said fluid control surface is 
positioned within said conduit and acts along 
said axis of said conduit when shifting from 
said first to said second position. 

2. A fluid control mechanism as claimed in claim 1 
wherein said fluid control surface comprises a 
valve with said first position being a closed 
position of said valve and a second position being 
an open position of said valve. 
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3. A fluid control mechanism as claimed in claim 1 or 
claim 2 wherein said pressure chamber is provided 
on the low pressure side of said fluid control 
surface* 

4* A fluid control mechanism as claimed in any one of 
the preceding claims wherein said control means ie 
provided on an opening from said pressure chamber 
to a source of lower or higher pressure. 

5. A fluid control mechanism as claimed in claim 4 
wherein control means are provided on both an 
opening to a high pressure source and an opening to 
a low pressure source. 

6. A fluid control mechanism as claimed in claim 5 
wherein said high and low pressure sources are the 
pressures on the high and low sides of said fluid 
control surface* 

7» A fluid control mechanism as claimed in claim 6 

wherein said control means provided on said opening 
from said high pressure side of said fluid control 
surface comprises an adjusting means to adjust the 
size of said opening from said high pressure side 
of said control surface to said pressure chamber 
and said control means on said opening from said 
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pressure chamber to said low pressure side of said 
fluid control surface comprises a means to open and 
close said opening from said pressure chamber to 
said low pressure side of said fluid control 
surface* 

8. A fluid control mech anism as claimed in any one of 
the preceding claims wherein said mechanism further 
includes a pressure reduction mechanism to reduce 
the incoming pressure towards said fluid control 
surface* 

9« A fluid control mechanism as claimed in any one of 
the preceding claims wherein said mechanism 
includes a biasing means provided to bias said 
control surface to said first position. 

10. A valve mechanism comprising a conduit, a valve 

seat, a valve plug, a support for said valve plug, 
a pressure chamber provided on the low pressure 
side of said valve plug, a first orifice between an 
inlet side of said valve plug and said pressure 
chamber, a second orifice between said pressure 
chamber and an outlet side of said valve plug, 
control means provided on said second orifice to 
open or close said orifice, and biasing means to 
bias said valve plug to a closed position when the 
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pressure in said pressure chamber is at leaBt 
greater than the outlet pressure and at least less 
than or equal to the inlet pressure and wherein 
said valve plug moves axially within said conduit 
between said open and closed positions. 

11. A method of controlling fluid comprising i- 

providing a fluid control surface within a 
fluid flow within a conduit to define a high 
pressure side on one side of said control 
surface and a low pressure side on the opposed 
side of said control surface; 
providing a pressure chamber associated with 
said low pressure side of said control surface 
and controlling the pressure within said 
pressure chamber to move the fluid control 
surface axially within said conduit and 
thereby control said fluid. 

12. A method of controlling fluid as claimed in claim 
11 wherein said control of said pressure within 
said pressure chamber is provided by the provision 
of an inlet from said high pressure side to said 
pressure chamber and an outlet from said pressure 
chamber to said low pressure side and controlling 
the opening or closure of at least one of said 
inlet or outlet. 
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13. & fluid control mechanism comprising: 
a conduit to carry a fluid; 

a fluid control surface within said fluid flow 
and having a high pressure side and a low 
pressure Bide; 

a pressure chamber associated with one side of 
said fluid control surface; 
a control means to control the pressure in 
said pressure chamber and thereby shift the 
control surface from a first position to a 
second position; and 

wherein said control means comprises a means 
to control the passage of fluid from a high 
pressure side of said fluid control surface to 
said pressure chamber and further means to 
control the passage of fluid from said 
pressure chamber to said low pressure side of 
said fluid control surface* 

14* A fluid control mechanism as claimed in claim 13 
wherein said means to control said openings 
comprise means acting across passageways between 
said high and low pressure sides of said fluid 
control surface and said pressure chamber. 
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15 ♦ A fluid control mechanism as claimed in claim 14 
wherein Bald means to act across passageways 
comprise electronically controlled valves* 

16. A fluid control mechanism substantially as 
hereinbefore described with reference to the 
accompanying drawings. 

17. A method of controlling fluid substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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